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Apparatus and method for buffering instructions and 
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Floating point addition pipeline including extreme value, 
comparison and accumulate functions 
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Static branch prediction mechanism for conditional branch 
instructions 
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Apparatus and method of controlling instruction fetch 
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Method and apparatus for multi- function arithmetic 
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Split history tables for branch prediction 
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Memory record update filtering 
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Allocation of processor bandwidth by inserting interrupt 
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Method for processing branch operations 
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a computer processing system 
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Method and apparatus for debugging an integrated circuit 
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Static branch prediction mechanism for conditional branch 
instructions 
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Method and system for clearing dependent speculations from a 
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64776 
39 Bl 




Branch instruction mechanism for processor 


712/237 


40 


US 

64738 
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Integrated cache and directory structure for multi-level 
caches 


711/122 
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US 
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Method and apparatus for reissuing paired MMX instructions 
singly during exception handling 


712/244 
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Two modes for executing branch instructions of different 
lengths and use of branch control instruction and register 
set loaded with target instructions 
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instructions with proximate successive branches in a 
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processing system 
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Cache allocation policy based on speculative request history 
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System and method for high speed execution of Fast Fourier 
Transforms utilizing SIMD instructions on a general purpose 
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Method and system for managing speculative requests in a 
multi- level memory hierarchy 
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Memory record update filtering 
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64011 
93 Bl 


IS 


Dynamic data prefetching based on program counter and 
addressing mode 
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Floating point addition pipeline including extreme value, 
comparison and accumulate functions 
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63972 
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Method and apparatus for rounding in a multiplier 
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US 

63935 
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Method and apparatus for performing vector and scalar 
multiplication and calculating rounded products 


712/221 
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US 

63935 
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Optimized cache allocation algorithm for multiple speculative 
requests 


711/137 
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Mechanism for invalidating instruction cache blocks in a 
pipeline processor 
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Method and apparatus for calculating a power of an operand 


708/606 
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System and method of maintaining and utilizing multiple 
return stack buffers 
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US 
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Prioritized pre -fetch/ preload mechanism for loading and 
speculative preloading of candidate branch target instruction 


712/237 
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Extended cache state with prefetched stream ID information 


711/137 


63 


US 

63569 

y f oi 


SI 


Emulating branch instruction of different instruction set in 
a mixed instruction stream in a dual mode system 
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Program counter update mechanism 
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Branch prediction and target instruction control for 
processor 
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Apparatus and method for improving superscalar processors 
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Floating point addition pipeline including extreme value, 
comparison and accumulate functions 
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Method and apparatus for rounding and normalizing results 
within a multiplier 


708/497 
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Branch prediction mechanism 
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Processor configured to selectively cancel instructions from 
its pipeline responsive to a predicted- taken short forward 
branch instruction 
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Multi- function bipartite look-up table 
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SI 


Method and apparatus for processing branch instructions in an 
instruction buffer 


712/238 
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SI 


Branch prediction entry with target line index calculated 
using relative position of second operation of two step 
branch operation in a line of instructions 


712/240 


74 


US 

62471 
20 Bl 


SI 


Instruction buffer for issuing instruction sets to an 
instruction decoder 


712/238 
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US 

62370 
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SI 


Microprocessor including multiple register files mapped to 
the same logical storage and inhibiting sychronization 
between the register files responsive to inclusion of an 
lnotiuction in cm instruction sequence 


712/217 
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US 
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SI 


Apparatus and method for fast forward branch 


712/233 
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US 

62231 

JO Dl 


SI 


Method and apparatus for multi- function arithmetic 


708/620 


78 


US 

62231 

7£ Dl 


SI 


Bipartite look-up table with output values having .minimized 
absolute error 


708/270 


79 


US 

62162 
19 oi 

J. J ox 


SI 


Microprocessor circuits, systems, and methods implementing a 
load target buffer with entries relating to prefetch 

uc S 1 LcLD 111 ty 


712/207 


80 


US 

62126 
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SI 


Method and apparatus for executing string instructions 


712/241 


81 


US 

61991 
52 Bl 


SI 


Translated memory protection apparatus for an advanced 
microprocessor 


711/207 
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Prefetch circuity for prefetching variable size data 
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US 

61758 
97 Bl 
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Synchronization of branch cache searches and 

al location/modification/ deletion of branch cache 


711/119 
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US 

61700 
54 Bl 




Method and apparatus for predicting target addresses for 
return from subroutine instructions utilizing a return 
address cache 


712/242 


85 


US 

61516 
71 A 


£3 


System and method of maintaining and utilizing multiple 
return stack buffers 


712/239 


86 


US 

61449 
80 A 
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Method and apparatus for performing multiple types of 
multiplication including signed and unsigned multiplication 


708/627 
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US 

61345 
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Method and apparatus for achieving higher frequencies of 
exactly rounded results 


708/551 
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US 

61311 
04 A 
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Floating point addition pipeline configured to perform 
floating point-to-integer and integer- to- floating point 
conversion operations 


708/204 
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US 

61157 
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Method and apparatus for calculating reciprocals and 
reciprocal square roots 


708/654 


90 


US 

61157 
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Method and apparatus for compressing intermediate products 


708/625 
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US 

61120 
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Distributed instruction queue 


712/214 
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US 

60946 
68 -A 
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Floating point arithmetic unit including an efficient close 
data path 


708/505 
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60887 
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Method and apparatus for branch execution on a 
multiple- instruction- set-architecture microprocessor 


712/239 
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US 

60887 
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Close path selection unit for performing effective 
subtraction within a floating point arithmetic unit 


708/505 


95 
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60852 
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Method and apparatus for simultaneously multiplying two or 
more independent pairs of operands and summing the products 


708/603 


96 


US 

60852 
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Efficient method for performing close path subtraction in a 
floating point arithmetic unit 


708/505 


97 


US 

60852 
08 A 




Leading one prediction unit for normalizing close path 
subtraction results within a floating point arithmetic unit 


708/205 


98 


US 

60676 
16 A 
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Branch prediction device with two levels of branch prediction 
cache 


712/239 


99 


US 

60651 
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Method and apparatus for loading an instruction buffer of a 
processor capable of out-of-order instruction issue 


712/217 
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US 

60584 
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Single- instruction-multiple-data processing in a multimedia 
signal processor 


712/7 
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US 

60527 
08 A 




Performance monitoring of thread switch events in a 
multithreaded processor 


718/108 
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US 

60444 
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Branch prediction apparatus having branch target buffer for 
effectively processing branch instruction 


712/237 
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US 

60385 

Q 1 Ti 
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IS 


Method and apparatus for simultaneously multiplying two or 
more independent pairs of operands and calculating a rounded 
products 


708/628 


104 


US 

60353 
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IS 


Program counter update mechanism 


712/205 
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US 

60319 
92 A 


IS 


Combining hardware and software to provide an improved 
microprocessor , 
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106 


US 

60292 
44 A 
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Microprocessor including an efficient implementation of 
extreme value instructions 


712/223 
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US 

60292 
28 A 
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Data prefetching of a load target buffer for post -branch 
instructions based on past prediction accuracy's of branch 

ni*pH i' pfi on ft 


711/137 
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US 

60264 
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Method and apparatus for simultaneously performing arithmetic 
on two or more pairs of operands 


712/221 
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US 

60121 
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Superscalar microprocessor including a decoded instruction 
cache configured to receive partially decoded instructions 


711/125 


110 


US 

60119 
08 A 
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Gated store buffer for an advanced microprocessor 


714/19 
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US 

59960 
71 A 
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Detecting self -modifying code in a pipelined processor with 
branch processing by comparing latched store address to 

ouuoctjUciiL LaiycL auuicbb 


712/238 
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US 

59788 


13 


Method and system for increased instruction dispatch 
efficiency in a superscalar processor system 


712/23 


113 


US 

59742 
60 A 




Data processor to control a sequence of instructions to be 
executed by rearranging the instruction blocks 


712/32 


114 


US 

59648 
68 A 
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Method and apparatus for implementing a speculative return 
stack buffer 


712/234 


115 


US 

59580 

fil A 
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Host microprocessor with apparatus for temporarily holding 
target processor state 


714/1 
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Invalidating instructions in fetched instruction blocks upon 
predicted two-step branch operations with second operation 
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US 

59535 
12 A 
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Microprocessor circuits, systems, and methods implementing a 
loop and/or stride predicting load target buffer 


712/205 
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US . 
59516 
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Microprocessor circuits, systems, and methods for issuing 
successive iterations of a short backward branch loop in a 

c i nnl f» c\rc 1 o 
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Avoidance of cache synonyms 


711/108 
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US 

59448 
18 A 
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Method and apparatus for accelerated instruction restart in a 
microprocessor 


712/244 
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US 

59419 
83 A 


El 


Out-of-order execution using encoded dependencies between 
instructions in queues to determine stall values that control 


712/214 
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US 

59419 
80 A 




Apparatus and method for parallel decoding of variable- length 
instructions in a superscalar pipelined data processing 

o y o uciii 


712/204 
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US 

59319 
44 A 
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Branch instruction handling in a self- timed marking system 


712/239 
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US 

59268 
32 A 
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Method and apparatus for aliasing memory data in an advanced . 
microprocessor 


711/141 
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US 

59260 
53 A 
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Selectable clock generation mode 


327/298 
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US 

59180 
62 A 
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Microprocessor including an efficient implement ion of an 
accumulate instruction 


712/7 
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46 A 
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Method and apparatus for a branch instruction pointer table 


712/239 
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128 


US 

59095 
66 A 


El 


Microprocessor circuits, systems, and methods for 
speculatively executing an instruction using its most 
recently used data while concurrently prefetching data for 

t"hp i riot* T~i l f~ T nn 


712/207 


129 


US 

58988 
66 A 


IS 


Method and apparatus for counting remaining loop instructions 
and pipelining the next instruction' 


712/241 


130 


US 

58964 
93 A 


13 


Raid algorithm using a multimedia functional unit 


714/6 
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US 

58922 
49 A 


IS 


Integrated circuit having reprogramming cell 


257/209 
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US 

58706 
12 A 


IS 


Method and apparatus for condensed history buffer 


710/260 


133 


US 

58676 
83 A 


IS 


Method of operating a high performance superscalar 
microprocessor including a common reorder buffer and common 
icyiBuci l. iic i-KjL. uuLii lnLeger ana ciudcing point operations 


712/218 
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US 

58676 
82 A 


IS 


High performance superscalar microprocessor including a 
circuit for converting CISC instructions to RISC operations 


712/210 


135 


US 

58647 
07 A 
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Superscalar microprocessor configured to predict return 
addresses from a return stack storage 


712/23 


136 


US 

58600 
96 A 


IS 


Multi- level instruction cache for a computer 


711/122 
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US. 

58600 
14 A 
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Method and apparatus for improved recovery of processor state 
using history buffer 


710/260 


138 


US 

58570 
89 A 


IS 


Floating point stack and exchange instruction 


712/222 
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US' 
58505 
43 A 




Microprocessor with speculative instruction pipelining 
storing a speculative register value within branch target 
buffer for use in speculatively executing instructions after 
a return 


712/238 


140 
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58482 
68 A 


IS 


Data processor with branch target address generating unit 


712/233 
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US 

58420 
08 A 
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Method and apparatus for implementing a branch target buffer 
cache with multiple BTB banks 


712/240 
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Single-instruction-multiple-data processing using multiple 
banks of vector registers 
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143 


US 

58389 
44 A 


IS 


System for storing processor register data after a 
mispredicted branch 


712/218 
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US 
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67 A 
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Adjusting prefetch size based on source of prefetch address 


711/213 


145 


US 

58359 
51 A 




Branch processing unit with target cache read prioritization 
protocol for handling multiple hits 


711/145 
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US 

58322 
59 A 


IS 


Apparatus for superscalar instruction pre-decoding using 
cached instruction lengths 


712/238 


147 


US 

58322 
05 A 


IS 


Memory controller for a microprocessor for detecting a 
failure of speculation on the physical nature of a component 
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Branch history table with branch pattern field 


712/239 
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56 A 
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Instruction buffer organization method and system 


712/204 
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. 150 


US 

58156 


IS) 


Processor having a frequency modulated core clock based on 
the criticality of program activity 


713/501 
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US 

58156 
92 A 
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Distributed clock generator 


713/501 
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US 

58128 


El 


Dual prediction branch system having two step of branch 
recovery process which activated only when mispredicted 

crancn is cne oiaesc ins c nice ion in cne out-or-oraer unit 


712/239 
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US 

58058 




Method and apparatus for generating branch predictions for 
multiple branch instructions indexed by a single instruction 


712/239 


154 


US 

58058 


El 


Superscalar microprocessor including flag operand renaming 
and forwarding apparatus 


712/218 


155 


US 

57991 
62 A 


El 


Program counter update mechanism 


712/205 


156 


US 

57817 
83 A 


IS) 


Method and apparatus for dynamically adjusting the power 
consumption of a circuit block within an integrated circuit 


713/320 


157 


57817 
53 A 


SI 


Semi -autonomous RISC pipelines for overlapped execution of 
RISC-like instructions within the multiple superscalar 
execution units of a processor having distributed pipeline 
control for speculative and out-of-order execution of complex 
aiio Ciu.cc ions 


712/218 


158 


US 

57784 


13 


History-based prefetch cache including a time queue 


711/137 


159 


US 

57782 
46 A 


El 


Method and apparatus for efficient propagation of attribute 
bits in an . instruction decode pipeline 


712/23 


160 


US 

57747 




Cache line branch prediction scheme that shares among sets of 
a set associative cache 


712/238 


161 


US 

57685 
76 A 




Method and apparatus for predicting and handling resolving 
return from subroutine instructions in a computer processor 


712/238 


162 


57685 
75 A 


El 


Semi -Autonomous RISC pipelines for overlapped execution of 
RISC-like instructions within the multiple superscalar 
execution units of a processor having distributed pipeline 
control for sepculative and out-of-order execution of complex 

inqf y~i inf 1 fin q 
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712/228 


163 


US 

57652 
20 A 


ei 


Apparatus and method to reduce instruction address storage in 
a super- scaler processor 


711/220 


164 


US 

57649 
70 A 


ei 


Method and apparatus for supporting speculative branch and 
link/branch on count instructions 


712/233 


165 


US 

57649 
38 A 


IS) 


Resynchronization of a superscalar processor 


712/200 


166 


US 

57614 
90 A 


El 


Changing the meaning of a pre -decode bit in a cache memory 
depending on branch prediction mode 


712/239 


167 


US 

57581 
20 A 


El 


Method and system for increased system memory concurrency in 
a multi -processor computer system utilizing concurrent access 


711/150 


168 


US 

57519 
81 A 


El 


High performance superscalar microprocessor including a 
speculative instruction queue for byte-aligning CISC 
instructions scorea in a variaoie Dyte-iengtn rormat 


712/204 


169 


us 

57489 
32 A 


El 


Cache memory system for dynamically altering single cache 
memory line as either branch target entry or prefetch 
instruction queue based upon instruction sequence 


715/526 


170 


US 

57404 
19 A 


El 


Processor and method for speculatively executing an 
instruction loop 


712/241 
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171 


US 

57404 
17 A 


SI 


Pipelined processor operating in different power mode based 
on branch prediction state of branch history bit encoded as 
taken weakly not taken and strongly not taken states 


712/239 


172 


US 

57404 
16 A 


SI 


Branch processing unit with a far target cache accessed by 
indirection from the target cache 


712/238 


173 


US 

57404 
15 A 


SI 


Instruction supplying apparatus with a branch target buffer 
having the contents so updated as to enhance branch 
prediction accuracy 


712/238 


174 


US 

57404 
10 A 


SI 


Static clock generator 


713/501 


175 


US 

57403 
92 A 


SI 


Method and apparatus for fast decoding of 00H and OFH mapped 
instructions 


712/210 


176 


US 

57403 
91 A 


SI 


Preventing premature early exception signaling with special 
instruction encoding 


712/200 


177 


US 

57377 
50 A 


SI 


Partitioned single array cache memory having first and second 
storage regions for storing non-branch and branch 
instructions 


711/129 


178 


US 

57375 
90 A 


SI 


Branch prediction system using limited branch target buffer 
updates 


712/238 


179 


US 

57348 
81 A 


SI 


Detecting short branches in a prefetch buffer using target 
location information in a branch target cache 


712/238 


180 


US 

57322 
53 A 




Branch processing unit with target cache storing history for 
predicted taken branches and history cache storing history 
for predicted not -taken branches 


712/239 


181 


US 

57322 
43 A 


SI 


Branch processing unit with target cache using low/high 
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operating on odd-width results 


712/218 


183 


US 

57218 
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Method for pipeline processing of instructions by controlling 
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Method for verifying the correct processing of pipelined 
instructions including branch instructions and self -modifying 
code in a microprocessor 
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circuit for byte-aligning cisc instructions stored in a 
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High performance superscalar microprocessor including an 
instruction cache circuit for byte-aligning CISC instructions 
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High performance superscalar microprocessor including a 
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integer and floating point operations 
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Resynchronization of a superscalar processor 
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Data processor processing a jump instruction 
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Method and apparatus for store-into- instruction- stream 
detection and maintaining branch prediction cache consistency 


712/207 


199 


US 

56341 
03 A 




Method and system for minimizing branch misprediction 
penalties within a processor 
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Superscalar microprocessor including flag operand renaming 
and forwarding apparatus 
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Branch prediction apparatus and method 
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Instruction fetch control apparatus 
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Prediction of branch instructions in a data processing 
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Data processor with branch target buffer 


712/238 


16 


TTQ 
UO 

20010 
05413 
7 Al 




CIRCUIT ARRANGEMENT AND METHOD WITH IMPROVED BRANCH 
PREFETCHING FOR SHORT BRANCH INSTRUCTIONS 


712/11 


17 


US 

20010 
04746 
7 Al 




METHOD AND APPARATUS FOR BRANCH PREDICTION USING FIRST AND 
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INSTRUCTION BUFFERING MECHANISM 
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Data processor and data processing system 
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Switching between a plurality of branch prediction processes 
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Method and apparatus for high performance branching in 
pipelined microsystems 
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Microprocessor instruction fetch unit for processing 
instruction groups having multiple branch instructions 


712/206 


26 


US 

66091 

Q4 Rl 

27 *t OX 


IEI 


Apparatus for performing branch target address calculation 
based on branch type 


712/238 


27 


US 

65981 

^4. Rl 

J T: OX 




Precoding branch instructions to reduce branch-penalty in 
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Processor configured to predecode relative control transfer 
instructions and replace displacements therein with a target 
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Cell phones with instruction pre- fetch buffers allocated to 
low bit address ranges and having validating flags 
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Method and apparatus for reducing latency in set -associative 
caches using set prediction 
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Indexing branch target instruction memory using target 
address generated by branch control instruction to reduce 
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caches 
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Trace victim cache 
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Trace based instruction caching 
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encoding indicative of target address, including offset and 
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Method for performing branch prediction and resolution of two 
or more branch instructions within two or more branch 
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Method and apparatus for high performance branching in 
pipelined microsystems 
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*i n r t~ y~i i r* t~ i on 

Mil CD \-r Am U- \^ U 1 Wl 1 


712/204 


55 


US 

61227 
29 A 


IS 
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predecode position 


712/244 


56 


US 

61192 
22 A 


IS 


Combined branch prediction and cache prefetch in a 
microprocessor 
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Method of and apparatus for supplying multiple instruction 
strings whose addresses are discontinued by branch 
instruct ions 
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Dynamically loadable pattern history tables in a multi-task 
microprocessor 
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Apparatus and method for fast unified interrupt recovery and 
branch recovery in processors supporting out-of-order 
execut ion 
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Method and apparatus for identifying potential entry points 
into trace segments 
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Method and apparatus for caching trace segments with multiple 
entry points 
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Thread properties attribute vector based thread selection in 
multithreading processor 
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Processor configured to select a next fetch address by 
partially decoding a byte of a control transfer instruction 
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Method for using read-only memory to generate controls for 
microprocessor 
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System for packing variable length instructions into fixed 
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Apparatus and method for sharing a branch prediction unit in 
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Trace based instruction caching 
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Test facilitating circuit of microprocessor 
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Branch prediction and fetch mechanism for variable length 
instruction, superscalar pipelined processor 
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US 
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Method and apparatus for implementing a set -associative 
branch target buffer 
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Multiple global pattern history tables for branch prediction 
in a microprocessor 
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method for executing instructions in parallel 
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Data processor and data processing system 
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Apparatus and method for instruction fetching using a 
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Mult i- stream complex instruction set microprocessor 
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Dispatching instructions in a processor supporting 
out-of-order execution 
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Method and apparatus for implementing a branch target buffer 
in CISC processor 
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execution 
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Apparatus and method for accessing a branch target buffer 
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Microprocessor using combined actual and speculative branch 
history prediction 
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Branch predicting mechanism for enhancing accuracy in branch 
prediction by reference to data 
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Length detecting unit for parallel processing of variable 
sequential instructions 
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US 

58357 
05 A 
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Method and system for performance per- thread monitoring in a 
multithreaded processor 
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Functional unit with a pointer for mispredicted resolution, 
and a superscalar microprocessor employing the same 
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Parallel processing unit which processes branch instructions 
without decreased performance when a branch is taken 


712/233 


91 


US 

58054 
75 A 


13 


Load- store unit and method of loading and storing 
single-precision floating-point registers iri a 
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98 A 


13 


Apparatus and method for performing branch target address 
calculation and branch prediciton in parallel in an 
information handlincr svstem 
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Method and apparatus for managing the execution of 
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Method and system for reduced run -time delay during 
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an associated target instruction utilizing a single 
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Automatic selection of branch prediction methodology for 
subsequent branch instruction based on outcome of previous 
branch prediction 
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Mechanism for maintaining data coherency in a branch history 
instruction cache 
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by emulation 
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Branch instruction executing device for tracing branch 
instruments based on instruction type 
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Method and system for efficient memory management in a data 
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Method and apparatus for implementing a set -associative 
branch target buffer 
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Efficient firm consistency support mechanisms in an 
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Information processing system and information processing 
method for executing instructions in parallel 
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Decoder having a split queue system for processing 
intstructions in a first queue separate from their associated 
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Superscaler instruction pipeline having boundary 
identification logic for variable length instructions 
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Method and apparatus for controlling instruction in pipeline 
processor 
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Superscaler instruction pipeline having boundary 
indent ificat ion logic for variable length instructions 
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Data processor and method of controlling the same 
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Method for executing branch instructions by processing loop 
end conditions in a second processor 
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Superscalar instruction pipeline using alignment logic 
responsive to boundary identification logic for aligning and 
appending variable length instructions to instructions stored 
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Information processing apparatus having dual buffers for 
transmitting debug data to an external debug unit 
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Circuit and method for reducing prefetch cycles on 
microprocessors 
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Method and apparatus for implementing a set -associative 
branch target buffer 
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Speculative execution processor 
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Method and apparatus for grouping multiple instructions, 
issuing grouped instructions simultaneously, and executing 
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Branching system for return from subroutine using target 
address in return buffer accessed based on branch type* 
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Register logging in pipelined computer using register log 
queue of register content changes and base queue of register 
iog queue pointcio tor respecLive luBLruccions 


712/228 


122 


US 

54427 

30 A 


ISI 


Branch prediction and resolution apparatus for a superscalar 
computer processor 
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Method and apparatus for controlling conditional branch 
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Method and apparatus for branch prediction using branch 
prediction table with improved branch prediction 
effectiveness 
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Branch prediction unit for high-performance processor 
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Information processing apparatus incorporating buffer storing 
a plurality of branch target instructions for branch 
instructions and interrupt requests 
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Microprocessor having branch aligner between branch buffer 
and instruction decoder unit for enhancing initiation of data 
processing after execution of conditional branch instruction 
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Method and system for enhanced branch history prediction 
accuracy in a superscalar processor system 
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Combined queue for invalidates and return data in 
multiprocessor system 
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Pipeline for removing and concurrently executing two or more 
branch instructions in synchronization with other 
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Next line prediction apparatus for a pipelined computed 
system 
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Pipeline system for executing predicted branch target 
instruction in a cycle concurrently with the execution of 
branch instruction 
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Processing system for branch instruction 
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Buffer control circuit for data processor 
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Pipeline processing apparatus for executing instructions in 
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Circuitry for and method of controlling an instruction buffer 
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Data processor for concurrent executing of instructions by 
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Branch advanced control apparatus for advanced control of a 
branch instruction in a data processing system 
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Instruction prefetch system for conditional branch 
instruction for central processor unit 
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Data processor with a branch target instruction storage 
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Pageable branch history table 
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Data processing system having branch instruction prefetching 
performance 
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Multi -instruction stream branch processing mechanism 
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processor 


712/215 
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US 

63321 
91 Bl 




System for canceling speculatively fetched instructions 
following a branch mis-prediction in a microprocessor 


712/240 


39 


US 

63082 
59 Bl 
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Instruction queue evaluating dependency vector in portions 
during different clock phases 


712/214 
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40 


US 

62667 

DJ Dl 


El 


Physical rename register for efficiently storing floating 
point, integer, condition code, and multimedia values 


712/36 


41 


US 

62667 

3 <£ DX 




Reverse TLB for providing branch target address in a 
microprocessor having a physically-tagged cache 


711/200 


42 


US 

62533 

1 R1 

1Q OX 


IEI 


Three state branch history using one bit in a branch 
prediction mechanism 


712/239 


43 


us 

62471 

94. PI 


IS 


Branch prediction entry with target line index calculated 
using relative position of second operation of two step 
branch operation in a line of instructions 


712/240 


44 


US 

62471 
06 Bl 


IS) 


Processor configured to map logical register numbers to 
physical register numbers using virtual register numbers 


711/203 


45 


US 

62370 
85 Bl 


13 


Processor and method for generating less than (LT) , Greater 
than (GT) , and equal to (EQ) condition code bits concurrent 

wxL.ii a. loyicdi or complex operation 


712/223 
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US 

62328 
72 Bl 


IEI 


Comparator 


340/146 
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US 

62302 

O ox 


IE] 


Processor configured to selectively free physical registers 
upon retirement of instructions 


712/244 


48 


US 

62197 
/ J ox 


IS) 


System and method of retiring misaligned write operands from 
a write buffer 


711/201 


49 


US 

62126 

^ J? ox 
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Method and apparatus for executing string instructions 


712/241 
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US 

62126 

J ox 


IE) 


Universal dependency vector/ queue entry 


712/216 
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US 

62126 

^ £ ox 


IE) 


Mechanism for load block on store address generation 


712/216 


52 


us 

62055 
fin ri 

DU OX 


IEI 


Debug system allowing programmable selection of alternate 
debug mechanisms such as debug handler, SMI, or JTAG 


714/34 
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US 

61924 

fit; R1 
O J ox 


IEI 


Using multiple decoders and a reorder queue to decode 
instructions out of order , 


712/212 
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US 

61758 
97 Bl 


IEI 


Synchronization of branch cache searches and 
allocation/modification/deletion of branch cache 


711/119 


55 


US 

61579 
98 A 


IEI 


Method for performing branch prediction and resolution of two 
or more branch instructions within two or more branch 


712/238 


56 


US 

61579 
88 A 


(El 


Method and apparatus for high performance branching in 
pipelined microsystems 


7ll/l40 


57 


US 

61417 


IEI 


System for store to load forwarding of individual bytes from 
separate store buffer entries to form a single load word 


712/225 


58 


us 

61382 


IEI 


Processor with multiple execution pipelines using pipe stage 
state information to control independent movement of 
instructions between pipe stages of an execution pipeline 


712/216 


59 


US 

61227 
27 A 


IEI 


Symmetrical instructions queue for high clock frequency 
scheduling 


712/214 


60 


US 

61226 
5fi A 


IEI 


Processor configured to map logical register numbers to 
physical register numbers using virtual register numbers 


718/100 
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us 
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Map unit having rapid misprediction recovery 


712/244 
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US 

61192 
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Method of and apparatus for supplying multiple instruction 
strings whose addresses are discontinued by branch 
instructions 


712/235 
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63 


US 

61087 
75 A 


13 


Dynamically loadable pattern history tables in a multi-task 
microprocessor 


712/240 


64 


US 

60790 
05 A 


13 


Microprocessor including virtual address branch prediction 
and current page register to provide page portion of virtual 

and ohvfii ral *f pfrh 3r?HT*eQfl 


711/213 


65 


US 

60790 
03 A 


13 


Reverse TLB for providing branch target address in a 
microprocessor having a physically- tagged cache 


711/200 


66 


US 

60761 
46 A 


13 


Cache holding register for delayed update of a cache line 
into an instruction cache 


711/125 


67 


US 

60732 
31 A 




Pipelined processor with microcontrol of register translation 
hardware 


712/218 


68 


US 

60353 
90 A 




Method and apparatus for generating and logically combining 
less than (LT) , greater than (GT) , and equal to (EQ) 
condition code bits concurrently with the execution of an 
arithmetic or loairal nnpra t~ i on 


712/220 


69 


US 

60353 
87 A 




System for packing variable length instructions into fixed 
length blocks with indications of instruction beginning, 
endino . and offset within hlonlc 


712/210 


70 


US 

60165 
45 A 


13 


Reduced size storage apparatus for storing cache-line-related 
data in a high frequency microprocessor 


712/238 


71 


US 

59960 
71 A 


E3 


Detecting self -modifying code in a pipelined processor with 
branch processing by comparing latched store address to 
subsfiouent taropf adrlT*p*f5«3 

\J *^ *-J VrfVi KA. I. I— U A- ^-4 ^ ^ V 1 Wi 1 1 W 0 ZD 


712/238 


72 


US 

59833 
21 A 


Kl 


Cache holding register for receiving instruction packets and 
for providing the instruction packets to a predecode unit and 
instruction farhp 


711/125 


73 


US 

59742 
60 A 


13 


Data processor to control a sequence of instructions to be 
executed by rearranging the instruction blocks 


712/32 
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US 

59639 
84 A 


13 


Address translation unit employing programmable page size 


711/206 
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US 

59580 
42 A 


13 


Grouping logic circuit in a pipelined superscalar processor 


712/215 


76 


US 

59548 
15 A 


(3 


Invalidating instructions in fetched instruction blocks upon 
predicted two-step branch operations with second operation 
relative taraet addrpss 


712/237 


77 


US 

59481 
00 A 


13 


Branch prediction and fetch mechanism for variable length 
instruction, superscalar pipelined processor 


712/238 


78 


US 

59467 
05 A 


13 


Avoidance of cache synonyms 


711/108 


79 


US 

59448 
17 A 


13 


Method and apparatus for implementing a set -associative 
branch target buffer 


712/240 


80 


US 

59371 
78 A 


13 


Register file for registers with multiple addressable sizes 
using read-modify- write for register file update 


712/218 


81 


US 

59352 
41 A 


(3 


Multiple global pattern history tables for branch prediction 
in a microprocessor 


712/240 


82 


US 

59180 
05 A 


13 


Apparatus region-based detection of interference among 
reordered memory operations in a processor 


714/38 


83 


US 

59078 
60 A 


(3 


System and method of retiring store data from a write buffer 


711/117 
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US 

59037 
51. A 
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Method and apparatus for implementing a branch target buffer 
in CISC processor 


712/238 
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85 


US 

58570 
89 A 
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Floating point stack and exchange instruction 


712/222 


86 


US 

58420 
08 A 




Method and apparatus for implementing a branch target buffer 
cache with multiple BTB banks 


712/240 


87 


US 

58388 

-/ / n 


13 


Debugging a processor using data output during idle bus 
cycles 


714/30 


88 


US 

58359 
67 A 


E] 


Adjusting prefetch size based on source of prefetch address 


711/213 


89 


US 

58359 
51 A 




Branch processing unit with target cache read prioritization 
protocol for handling multiple hits 


711/145 


90 


US 

58359 


£3 


Method of identifying and self -modifying code 


711/135 


91 


US 

580.58 
79 A 




In a pipelined processor, setting a segment access indicator 
during execution stage using exception handling 


712/244 


92 


US 

57940 
26 A 




Microprocessor having expedited execution of condition 
dependent instructions 


712/236 


93 


US 

57845 
89 A 




Distributed free register tracking for register renaming 
using an availability tracking register associated with each 

oLayc Ul all CAcuUClvJil pipeline 


712/217 
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US 

57845 
86 A 


(HI 


Addressing method for executing load instructions out of 
order with respect to store instructions 


712/216 
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US 

57817 
53 A 


IE) 


Semi -autonomous RISC pipelines for overlapped execution of 
RISC-like instructions within the multiple superscalar 
execution units of a processor having distributed pipeline 
control for speculative and out-of-order execution of complex 
lnscrucciuns 


712/218 


96 


US 

57747 
10 A 


£3 


Cache line branch prediction scheme that shares among sets of 
a set associative cache 


712/238 


97 


US 

57713 
65 A 


SI 


Condensed micrbaddress generation in a complex instruction 
set computer 


712/205 


98 


57685 
75 A 


SI 


Semi -Autonomous RISC pipelines for overlapped execution of 
RISC-like instructions within the multiple superscalar 
execution units of a processor having distributed pipeline 
control for sepculative and out-of-order execution of complex 

lilOtl Lll_ I, lUllO 


712/228 
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US 

57649 
38 A 
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Resynchronization of a superscalar processor 


712/200 


100 


US 

57522 
74 A 


SI 


Address translation unit employing a victim TLB 


711/206 


101 


US 

57489 
76 A 


EJ 


Mechanism for maintaining data coherency in a branch history 
instruction cache 


712/240 


102 


US 

57489 
32 A 


E3 


Cache memory system for dynamically altering single cache 
memory line as either branch target entry or prefetch 
iuotiuL.Liuii 4UC11C ijciocu u£j(ju iim ciucL. ion secruence 


715/526 


103 


US 

57427 
55 A 


13 


Error -handling circuit and method for memory address 
alignment double fault 


714/53 


104 


US 

57404 
16 A 


SI 


Branch processing unit with a far target cache accessed by 
indirection from the target cache 


712/238 
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57404 
15 A 


SI 


Instruction supplying apparatus with a branch target buffer 
having the contents so updated as to enhance branch 
prediction accuracy 


712/238 
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106 


US 

57403 
98 A 


IS 


Program order sequencing of data in a microprocessor with 
write buffer 


711/117 


107 


US 

57348 
81 A 


IS 


Detecting short branches in a prefetch buffer using target 
location information in a branch target cache 


712/238 


108 


US 

57322 

CO TV 

53 A 


[3 


Branch processing unit with target cache storing history for 
predicted taken branches and history cache storing history 
for predicted not -taken branches 


712/239 


109 


US 

57322 
43 A 




Branch processing unit with target cache using low/high 
banking to support split prefetching 


711/137 


110 


US 

57087 
88 A 


[S 


Method for adjusting fetch program counter in response to. the 
number of instructions fetched and issued 


712/214 


111 


US 

57064 
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Method and apparatus for implementing a set -associative 
branch target buffer 


712/238 


112 


US 

57064 
91 A 


IS 


Branch processing unit with a return stack including repair 
using pointers from different pipe stages 


712/234 


113 


US 

57014 
48 A 


[x] 


Detecting segment limit violations for branch target when the 
branch unit does not supply the linear address 


712/233 


114 


US 

56969 
55 A 


IS 


Floating point stack and exchange instruction 


712/222 


115 


US 

56921 
68 A 


IS 


Prefetch buffer using flow control bit to identify changes of 
flow within the code stream 


712/237 
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US . 
56871 
10 A 


El 


Array having an update circuit for updating a storage 
location with a value stored in another storage location 


365/154 


117 


US 

56492 
25 A 


SI 


Resynchronization of a superscalar processor 


712/23 
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US 

56447 
41 A 


IS 


Processor with single clock decode architecture employing 
single microROM 


712/200 
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US 

56301 

A O 7\ 
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Pipelined processor with register renaming hardware to 
accommodate multiple size registers 


712/217 
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US 

56236 
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Circuit and method for reducing prefetch cycles on 
microprocessors 


712/238 
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US 

56236 

1 A 7V 

14 A 
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Branch prediction cache with multiple entries for returns 
having multiple callers 


712/240 
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us 

56154 
02 A 




Unified write buffer having information identifying whether 
the address belongs to a first write operand or a second 
write operand having an extra wide latch 


712/38 


123 


us 

56110 
71 A 


is 


Split replacement cycles for sectored cache lines in a 64-bit 
microprocessor interfaced to a 3 2 -bit bus architecture 


711/133 
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US 

56049 
09 A 


is 


Apparatus for processing instructions in a computing system 


712/208 
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US 

55967 

A f\ 7V 

40 A 


IS 


Interleaved memory conflict resolution with accesses of 
variable bank widths and partial return of non- conflicting 
DanKs 


711/157 
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us 

55967 

1 C TV 

35 A 


IS 


Circuit and method for addressing segment descriptor tables 


712/239 
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US 

55967 
31 A 


IS 


Single clock bus transfers during burst and non-burst cycles 


710/305 
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System and method of retiring store data from a write buffer 


711/117 
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129 


US . 
55748 

71 A 


IS 


Method and apparatus for implementing a set -associative 
branch target buffer 


712/200 


130 


US 
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IS) 


Data processor with programmable levels of speculative 
instruction fetching and method of operation 


712/235 


131 


US 

54715 
98 A 


IS 


Data dependency detection and handling in a microprocessor 
with write buffer 


711/122 


132 


US 

54540 
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Branching system for return from subroutine using target 
address in return buffer accessed based on branch type 

l n f Anna t~ "i r^Ti ^ n dut 
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US 
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85 A 




Simultaneous prediction of multiple branches for superscalar 
processing 


712/240 


134 


US 

53718 

fid. A 




Apparatus for concurrent multiple instruction decode in 
variable length instruction set computer 


712/206 


135 


US 

53534 
26 A 




Cache miss buffer adapted to satisfy read requests to 
portions of a cache fill in progress without waiting for the 
i>cLi>ut7 xxxx lu Lumpictc 


711/118 
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US 

52838 
73 A 




Next line prediction apparatus for a pipelined computed 
system 


712/207 


137 


US 

52300 
68 A 




Cache memory system for dynamically altering single cache 
memory line as either branch target entry or pre- fetch 
nibLiutuion queue uascu upon lnscruccion sequence 


711/137 


138 


US 

52108 

OX r\ 


SI 


Methods and apparatus for insulating a branch prediction 
mechanism from data dependent branch table updates that 
result trom variaDie test ope r ana locations 


712/240 


139 


US 

49910 

AO A 


13 


Pipeline processing apparatus for executing instructions in 
three streams, including branch stream pre-execution 
processor tor pre -executing conaitionai Drancn instructions 


712/206 
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US 

49439 
08 A 




Multiple branch analyzer for prefetching cache lines 


712/240 
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US 

49263 
23 A 
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Streamlined instruction processor 
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